Introduction

Photoelectrons
are produced in the upper atmosphere during the ionization of neutral species by solar EUV radiation. They have long been suspected of playing a role in determining or moderating the polar wind [Axford, 1968; Lemaire and Scherer, 1972] . Because of their high energies (-20 eV), many of them are able to freely flow along magnetic field lines out of the ionosphere. The typical escal_e flux of these electrons ranges from 109 cm -2 s"1 (at solar minimum) to 6 × 109 cm 2 s1 (at solar maximum). These values come from a two stream phototelectron model [Richards et al., 1994] which includes all of the relevant ionospheric processes involved in the production and transport of the photoelectrons, and has been extensively calibrated against AE and DE photoelectron measurements. Such fluxes represent a current density, at the source altitude, of 1.6 ktMm 2 to 9.6 I.tMm 2 respectively. These currents are comparable to those seen on field lines in the auroral zone.
Since many noncurrent-carrying field lines have such photoelectron fluxes on them the plasma must adjust itself in some way so that a large current does not Figure 1 . Solar maximum case (withphotoelectron upward flux = 6 x I0 cm s-at 500 km) when the mantle plasma densitv at 9 R E 3 + 6 2 1 + 7 2 1 is 0.05 cm'-. TheO flux is 3.4 xl0 cm s" , the H flux is 2.9xi0 crn-s" , the photoelectron flux is 5.1 xl07cm'2s q and the polar rain flux is 1.3 x 107 cm -2 s -I . The combination of these fluxes leaves a residual current of 0.0089 laA/m 2 into the •v-lonosnhere. et al. [1978] and Barakat and Schunk. [1984] ).
Such class of solutions can satisfy both the conditions of charge neutrality and zero current. .r-' 
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